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*Sii^n5M^^< tfe»7 Oft, 75 KS 

»te2 5^KT^Xtt^FffifP*;^>K3?;«*^^e 

B*Sn«¥ti2 5«KT®4>&< tfe-*S*tr»2 
©#U V— 5 ~ 3 0 2 CDjJSU V— < 

t 8 o , ooo (Dmrn^m^m^-rmmmmf 
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(2) 

1 

H*9W*#©IBHJ 

MHfcHl] «»7 0~9 5«, Rtf, 

(#U7JPn^-» tjmmpxx x;p©*)>fc < t<& 

— 3#&tt*3tt5l|tffiftjbfc< t*>»7 Og&t. 73 
*6»*4ft«*fil!2 5 gK«T©'>&<t 

a < 1 1> 8 o , ooo ©a»¥^?**wr $fttt& 
a>0">F. 

JSfc^triMfcJH l tzmwMM'&m-JVy F. 

E«©?Sififfla^i^>F. 

>Fo 

i/-hxiaif^7? u u— h ©4>& < t fc— c s-frtr 
ar&B i tcia*©^»®a^^> f. 

^u;m©7;i/+JK v^D7;i^Jk tFa^->7;p 50 

(#U7j^*-» yjwixfji', ^'J7;i/^u-> 

'J 3 -;P©^E / 7 9 U I— FXtS^E /^^^'Jk-M 
a^P->Fc 

[Hf&St8] i2©#U7-A5, 75HIStt5H 

x;nx ts t* - u =f j v-#> s n-5*6c t u 
#31 i \zwm<Dmmsm^v > f . « 

MF&3I9] N-fcfruUfDU F>*6iisn^f 
fi^l 0-2 5gPt?g.S^^8tC|B®©®BlMa^l^ 
>F„ 

©itS6®a>'>>H, 

^&<tfe3oo, o o o-v fczmmmi izmmom so 
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2 

[««12] flM»7 0-9 5«. Rtf, 79V Ml 
XIM?J"J*S$«)7W;K >-?a7HJk tFn 

*^7^;p (tfimpn^v) 7^^;px«7;w^;v 
(jflimvn^vO 7JWHxfJH?)'>fi<t 
fe— ^^e.si*^nsw4* / >ft< tfe»57 oat, 7 
3 F*^#-r^>H-;vxaH-Ux> ; 6yv-^e»si^ 

*3^6«#an**tt2 5«£tT©il>&< tfc-*£# 
£jfg2©#U V-5-3 OgB£#&, H2©#'J 

M<tt>8o, ooo ©s««%$Hj**#*r**Mi 
«ra:/ v > f sn«-r ttm~c$> •=> t, 

(a) fUtfi^SCioT, @Jg^*t2 0~6 0 %T<&3 

(b) Mmiktfm#Lte&t>x-?)Vi?a>tftj'?-&m 
mizmxr^-tm^m^m 

) t *m®Tzftft0^m*M®L?tMmwtiimizm-£®i 

(d) KJK^asabT**l»SlyJ.'33p'J"T-fcJ»& 

(e) mm&®>*, fmnKtt&tLteKMsmmtm 

(f) «saa#*ffm«©mDtsiD ; 

(g) ->-FXttS»»iriBa 

[Sl*«13] W»7 0~9 5». Rtf. 7iMJ/I« 
y.\±*99V)Vm.<D7)),3c)V. y^D7WJK tFn 

*->7jm^ WJ7;P3^-» 7;^;px«7^;v 

sMrv' (#U7-»Pn4 1 ^) 7MJHXfWM<t 

t b—3frzmm-$nzm®.&'j>te< t%m7 ogpt, 7 
snsTO 2 5Si5KT^XB^fiain*^#>Kxia«i* 

ft*6«tan5*tt2 5«EtT©5l>fc< tt>-*£^ 

j>& < t fc 8 0 , 000 0tt¥J9#?*&*-4-«mR 
^a^V->FSW»-rs*?*Tafec.T ; 

(a) fUta^-tioT, ^1^2 0-6 0^5 
*tt^«t«tbT»2©#UT-*ilSL ; 

(b) *tt»«iKRtf|RI|»S, jg^L&a*^ 

(c) wmm^, m>&®<ommwm z\ sst^oi 

•J v-Sfi^RtfftiJRL ; 

(d) BUK^aSHL^S»*L.l.oS^«jrKS»*llP 

(e) ttJf-&«ft, *R»fc*ft^*«c^!R^fflttJR» 

mz&t^n ; 

(f) BE«?«M*:afi«ai*OtBPC3IO ; 

(g) mmmw*, y^oi^. ^-bx\mmm^m^ 
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(3) 

3 

m#m 1 4] m#m i tcfE*©j§Ma:/k> 

[f^JSl 5] JBBM97 5HH59 5*t, 

(a) 3 7©MISl¥tLT7 5lI%SSA5^ 

^^x>sac/xttr^u;uK©C2 ~c 8 T)i*)vx 
xrfrK09im&*Mem o ~ 5 s»% &#t?^ 

fUffir^^UV-e 0~8 5§B ; 

(b) 7?V)Vmx\t*29V)V&(D7)V*Jl, v^n 
7)V*r)V, tFD+->7W (j}tUT^n^-» 77U 1(7 

;u^>sixtt**«i36^sf»snsmfi:2 5«e* K©4> 

&< it>— #S^tr2gMi#UV-l 5-4 Offi; 
tfSB 2 m^RMtf U V- 5 ~ 3 0 ffi, t £#t^BMS 

1 6 ] mmj 7 o 9 5 «t, 5 

~3 08B<ZX a? 

(a) 7tn))imX\t*?>7V)im<D7)V*)l, *y>?u 

*;i^x«7;i^;i^*:> (#'J7^n^y) tjv^fjvx 

fc*57 0*t. 7 5 Hi£SWr*tf^XH:lf-U5*> 

; E/v-^es§#$tx5^2 5««T*»xtt*ttfn# 

&<tfc-*^*. ^<tfc8 0, ooorofi*¥ 

*£*H?«**-*-*as 2 u v — ; 

(b) (i) 3 7©£aS£SigiLT7 5SS%£i@ 50 

*;i'X^5 l ;VRat*M-&^fiSi« o ~ 5 a*% *#t» 5 

n-l^fiSn 7# 'J V- 6 0 ~ 8 5 « ; 
(i i) Tr?U;M»Xf4^^f J-IP»©7^;P, 
D7MJK hHn+->7JW (#'J7JK3*-» 7 

;u+;i/Xtt7;i/4 i ^4 i -> (#U7JK3^vO 7)V*)i 

<tt>)Kl7 0a8t, 75h"l*ft5h-MBt-Uf 

> ; E/Y-*^if3ns*e2 5 «5£tT*xtt^iaa 

SJ>&< it— #£#fr2gH#Uv-l 5-401; ® 
[0 0 0 1] (HM©^) W»S7?UJl' 

n#uv- «p-6, 7^' ))vmx\z*?#V}vmv>7)i> 

->»n7fW, k h*n+->7JW (#U7J1^ 

v-) 7;i/+;pxx?;KDiK±^5»*$ns*es^ 
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[0002] (sswcDW*) ^nsMBMftaw 
* tc j; -3 T«»0Mft * iftM fciWif Xfifflft; U Tift 

[0003] Gcorgcf»©Poly. Eng. Sc 
i. , 3 4, 17-23 (199 4) fcfi^Ttt* ^* 

C0*ffl#ff^5, 0 9 5, 0 5 4*fc*V*THU «»* 
7 ^ 'J Jl/R a 4^ U *«|B« snTViS^ «fc 5 ft 

5 2:tB«Sl/T^aK LaFleure0*B#fF 
5, 1 8 9, 0 9 7^5, 2 5 8, 2 5 0-^iCfeV^ 

ffiH (H-P^/mfR&S?5 8 3, 1 0 9f) fc*^T 
B\ #U (tf-;VT;l^n-;W ^LaFleur^ 

[0004] ±ia©tt*<DVi-fn*>, 

[0 0 0 5] (mmvmm *»W#6tt, LaFle 
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pLt, 8Mb (gelatinization) , *©fl£j& (de 

volatilization) BtCM U- y K >— hX5S7^ 

[0 0 0 6] (^©PSfflftfEM) IbT, 
D— X*^V^S2ine.O®-a-%©<fc'5&jR»7 0~9 5 

<tfc»70it, 75HS£tt5t:rMHk'rU a? 

©^fc< 2:t>-;££$tJjB2ffl#UV-5~3 0«£# 
*, S20i|«'jY-^a<tfe8O, 0 0 0, SfSL 

[0 0 0 7] rjg^j tv>3ffle», *95ffl*IC*3V^T 

(7SD-X) i#«M 

^ (7sn<^f» t3j>6«ri6anrv>4. ^© 

7^y-f^-fX (waxy maize) li^HWlC^TTS 

[0008] £Kfc*vjTB*anTv»s*mffi»w* 
£ ft & b . #tsx t4« jg^Mt-r 5 21 1 a 

[0 0 0 9] r©SlUffl i ay r ^>H«, JEiC, Xf7'J 

>«©<t5aaiits!i. xttt>^-H7i;-;k «*. 

(i^h^+X (^5 i k> (3, 5-i?-t--7^)V-4 50 
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(5 

fc&K#ftU ^<©«^fcML-T«^ST&^^*>L 

[0 0 10] »2 0#'J7-B. *f*L<t4, ;*9\>M 
4 ©&^;7;V^;WT5"J u— K WA«^^;>y^ U V 

(^UTJvn^v-) 7;i^;i/x«#i)7;i'3 i u-> 

i/U3 -JL^ / 7 A'^X-t-;!/©^ / T^Ul^-hX 
«^y^^i"j b-hxXxJk «iliw-^+y| 
«j xg 1 W ^x* / — Miiw - 1 H n y x 
^b^^v'X^y— )V<D*#t?V Iz-hxXrM^ 

7S HSS^rfSHx;l/X»lfx'J5 i > ; Eyv-*>e,BI 
*$n-5¥fe*#LT^-5»-&trH, N-tfx;HfDU 
FX^Sf^tlSWi^ 1 0~2 5ffl$©15Hl*n?"&tr 
l2»#UT-tt ^fifn*;nj?>» 

* * U Sll^ti^WWi. e: * 

-Y*n>K> vW>Kfct*©£5fc*«a*n#U;*j;i/# 

[0 0 11] «»{4, ffiV»»H»flfS^TL, f£#T»© 

JB^*"bfc5-rBTao*M«i**^rU»V»©T?, IS 2© 
3j?UT-«, '>S<t%8 0, 0 0 0, $?*L< 14^75: 
<tt>3 0 0, 0 0 0ffliI¥WMft5. SS 
©*M#«, ^fl^3 0 0, 0 0 0BLhT»*»&fcie 

[0 0 12] *»«H*6tt, »7 0~9 5315, 

RX£, T^U;^KX[4y^^U;^©TA+;K v-^n 
7M;k tHnfy7J^ (#U7J^+-» 

^;i/X«7;i/^;i/^'> (#»j7;>3^-» 7;wn 

fci&7 0gB<h, 72 HSS*TStfx;VX«b'xUx> 

fe< i s b-yj*#tI^2©^UT-5~3 0f$*#», 
^2©^U?-»&<tt)8 0 > 0 0 0, *f*L<« 

'>a<tt)3oo, ooo ©as¥^TSs%-r -as 
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(5) 

7 

(a) %fcM<&lZ<k-oX. fflMft&2 0~6 0%T2&5 

(b) jPS»R«aHfUft«t6xv;V5?a>#UV-S|R 

(d) JR*^aftaLT*ftl»*Ll.t3jB-&«!»K:J»Slin 

(e) ne^as* mtmc*«^£«v)jRiirattimK w 

(f) K«F«l*S#ta«©tBPt3IO ; 

(g) mmmfc*. ^-vsoAwm^ws. 

[0 0 13] *mWmt>U. JSC W»7 0~9 5gfc, 
fttf. 7i? 1 ))lWLX\Z*?>7 1 J)l&(D7)V*)V, Is? a 

S2^UY-#a<tfc8o, ooo.i?Sb<ti 

< i: 3 0 0 , 000 ©SMT^TMS^TtSig 

*1£$tfSB££LT|g2©#>Jv-&HSlL ; 

(b) Jl^UfctftS. 

(c) flPtawrtT?, i%-asB-&«*»}Biacsn-BST, w 
% nm±&- kjm. a fm^fommm -as r--^ 

(d) JR«5#ft*a^r*ft»*H.^fi'&«&fc»*ftI 

(e) *H»fc*S^*av»J»«Iffltt*il 

(f) «^#*WHi«©HiQfci8D ; 

(g) mmmfc*^ ^jua, >--hxttB*HwiBfc 40 
[0014] £n&o*fto^fnfc*v>t!>, xvjp 

3? 3 >*T©i§2©^U V— ©H$gtt, LaFleur 
t5„ 3 0 0, 0 0 0K±©^Tfi&Bj^-r-5fei*fc 

«, aB-&»4 j fc*tts^;^^>©<fc5^T©aii 
m&~emmt<nit7in))mv -hunch, 

«*fi»S&»fc*f»JCD¥RS«6&V»IR0. 3 0 0, 
OOOSii^fl©!)©^!)©-?, 3 0 0, 0 0 50 
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©*3iT*a. 

[0015] ^v>i«ss^Kaa-r*fc»KJEa:** 
a©tc»6nTv>a&ifira&£ 9 as-e^a *>©-*?& 

Bortnick©3)5B«3, 7 5 1, 5 2 7f i; 

[0 0 16] 3ft*3*iJ— XBffWtB+TfittSs 

U&SBUfrSB^L, &Scffffi«+^£tfO©ffliI£fT3 
£<hfcT#a„ 

[0017] mmmm^u>v\t, wmmfrz. y^jv 

AXKv— h <DMs£vm <0 ttS UTitSffiffl-r 5 Z\ tip? 

&aw*, x h^ybtvxm^mvx, 
[0 0 18] «ilMaa^v>l«*»s»j*-r*e:t©-c# 

©<fc 3 tm^mxmm<Dtc®<DMtiii&wm&t)mtf h n 
a. 

[0 0 19] HR«fc, fh7t Hn75>tCBlS'l4© 

^>-7ji/^;i- wj/jpn+i/) r;v+;px«7^;v 

3 FS^WTa Hx;VXt4Hx U 5fS« 

ana*ft2 5flB5aT*>xf4^ttfti*;v#>iixtt*i* 

'>&<tt)8 0, 0 0 0, JJSL<B^a< tt>3 

oo, ooo <D^ftseti<D^z>f*> hrollWiH'i 
*flSft&xte«*^egfS3n-5#a-&*& 

^>h 5~3 0ffl5tft^«Hcie#L&iai&©lK±©-fe: 
if*>Y7 0-9 5«*^tJ-fe^>h5J?Uv— (^n 
•^;7n^'jT-xti^57 hn#Uv-©^-fn^) 
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(6) 

9 

[0 0 2 0] *RP»Xtt3T/3/x**UV-©»«© 

TJ^^I^^^^ab^o ffnUT, Owe n s Sco^ffl^fl 1 
|g3, 6 6 8, 2 4 7#K±oT«3S«nTlr>5«t5a 

[0 0 2 1] J;D#L<tt, 1MM&7 0^*5 

9 5gK£, 

I%HT^*^7;t-«IS37 W18MV) #U 

(2) 7?'J*iXIW^iJJH07m v^n 
T;l/+;k tFn+y7;VW (*U7Jl/3+y) 7;p 

fcffi7 0«£, 7^ HS^T^tfx;i/X^tfx'Jx> 

a < t fe-*£*gr t? 2 gt|f # U ; ft*M6 2 CD#g 

>H^S^rT^o n7#Uv-^7/>'x;«'J7- 

[0 0 2 2] »2R»#UT-tt, *S#fFlg4, 1 8 

4, 3 7 3*fcE«anrv^#u , T-tw««> i e;i/* 30 

P^-T, % 1 8!»#U b^Ot l/T#ffi L 
tt*A»ltt> ±tatCfB*Lfe#aPi (non-stage) 7^ 

[0 0 2 3] >f^>HI4, a«S«t*l^T4i» 
©W«f»ttBfcJl*J* «*«#'J W'JWH ff 1ft 

u v- v x\t^ v xom 2 o u v 

[0024] 7u>FU, n\z, ^u*d— ;io«;ttB<o 

[0 0 2 5] (HlfeffiD £ ^Tte*rr & 7 ^ u ft u 
aFl eurB©*B#fF^5, 1 8 9, 0 9 7^ 50 
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10 

tf, 5, 2 5 8, 2 5 o#fcE«anr^s^rftfcct'3 

^UV-hTN&tK NVPBN-bfx;Hfnu F>T» 
0, BA«n-^;l/7^Ul^-hT*D, AAteTZ 

000 (SM¥^> PMMA«?assffl^fcy;^si 

*^TfflVifcJB»tt, National Starch 
and Chemical Corporation 
*6A#Ufc« rtl^«jKTcOt)^>T$)ofco HYLO 
N VI IB, «7 0%©7^D-X*^*SttiBr7 
5D-Xn->X^-ftM. AMIOCAIt 
IT, ^i^n-X*'J7-T»57^DA^f 

[0 0 2 6] («jfi«A) ^WW^JUI/- 

^UWK ^;l/7^Ul/-hR^7^U;i/K©^- 

[0 0 2 7] *<0±5ft*Lft«-&SfcJ:^T, 

(MA A) 1 5lI%St^ 
Uly— h (MMA) tfc^n^U^ifiLfco MM 
A 1 1 2 2 g, MA A 1 9 8 g, K<^>*7 8 2. 7 

1 g, n- v'A'* >1. 3 2g^Fry 
;^>if>X;^>K^hU^7A©l 0%*^2 4. 

7 5g*ttrtyv-i^SiiiL&. 

L&*3fc#9X**fc> lS>ft>*1 7 5 3. 2 6 g 
Rtf*»^-hU9A0. 5 9g£jP;5L&. 7 0 , Cl:» 

X/1-yi*e»4 (sweep) fcSEfls$ii\ Ft^>M 
>if>X;^*>^^-hU 1 i7A(Z) 1 0%***7 4. 2 5 
gSS^tofcJPAifco Jfcfc, K«»»©fiflE*8 5*Cfc 
_t#£#fco CKOfiflEfcfe^TiiStK^hU^Al. 3 

2 g&tfBH ^>*3 8 0. 0 8 g^&fc* 

»2 9. 3 4 3 gS, ttf*3 1. 4 2ml£#fcS 

«**teauAfc. #ir> ^y^-S^ft^3P#p^HtT 
[0028] a^antfj-rs fc^nr, S'&bmmhs* 

1 5#»fc 2 9. 3 4ml OM«TS««»fcaiA&. 

n-enoflw&^-f >*63i. 4 2 m 1 o-r-r**** 

ft. CO#U7- <7>#TMkJ:&J 3 0 0, 0 0 0T$^ 
[0 0 2 9] (Hf^o^ST, 7;M^ 0*^) 7>U1/ 
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11 

U k~ b/ttfrn? U V- h/7 
^U;m©5 0/4 5/5<0^U7-SiRt*J: 

/N-tfx;i,hfDU H>/^^^tj;vHco5 5/1 8/ 

[0 0 3 0] (SI«l*tf2 : Jtttfl) *»£ifJiZ 

^WtfiaoT» (neat starch ) \zMTZ>^m 10 
ftttS*»ft:Geof geSOPoly. Eng. Sc 
i. , 3 4, 1 7 - 2 3 (1 9 9 4) fccfcoT, HYL 
ON VI I&rXAMIOCA©M*C05ia«ftt&, * 

[0 0 3 1 ] (^««3) »|#|3t«Lm 3-> 
X?-fT*§HYLON VII (7^D-X7 0% 
WT^n^f>3 0%) 7 9 0 g^ @M4 6% 
ft^K pH*3. 6 3T, P (MMA — B A — AA= a? 
5 0/4 5/0 5) OftfK^5 0 4nm^Sf^ 
trx^i*3 >4 3 3 gTfl5&L&o Xr7U>8l0 

> (3, 5 - y- t - ^-4- 1 pn*S/t pn-> 

ilU^fCo £»&ftft* 1 5 0 0ml * 

i*LT> 2£3£Lfdft* (free flowing powder ) 
ft#fc 0 »*S-&f3ft, 7P>hD-Wi7 4t:tU 30 

— ft, ^;pn— jP^SBtDttiU #SJU Carver 
7Vx±TJE»i£^b£: 0 tt»ft, 1 3 %*Un7sfl)V 
(mPa), 1 9 5ttMtt, 12 7mm|jx 
0. 1 3mmj?(7)7 0 7-^[:Lfec ASTMtt|fcj£D6 
3 8 - 8 4iRtfD 2 5 6 - 8 4lZ^XWtt^^>Tc^) 

\z, ^-^^mmST^Vybn-\zmr.vrco 

[0 0 3 2] (^fiW4) HYLON VII 790 
gM (P (MMA — N V P — E A — M A A= 5 5/2 40 
5/18/0 2) M^y 3 >4 7 2g^OTSI 
W3 0¥JR«»DiHU£. iWa^lt TOf 16 
OnmCOSFfif 4 2. 3 5lI«S^Wft. Xf 
7U>K (lOg) &^*JiW3CDfc>^-H^x/- 
;i/5gft, «»/xvjp^3>jB^«r^jiiAfco 

ttft, *L<«#Ltai*&, 18*1 500mira 
• S-tirfc. *ftbftj&&*ft, *5 5 0t:©Mi£^^>T 
«ySbT*ft|*SbT* S6S6b&»*«»&. »* 
iE^ftft, 7D>hD-MU7 4WJtD-MU 

7 2tm^ — *n-;Mta5;i/T»3^w, mm so 
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»£U ^c^, *i«L&#uv-ft, a;vn 

-A-fr&ftDfflU frfilU Carver^l/Xitff 
Jg^bfc. ii»ft* 1 3 (mPa) , 

19 5tt«lt, 12 7mm#X0. 1 3 mmj^ 
(D^-^lZhfc. ASTMKRSD6 3 8- 8 4Rtf 
D2 5 6-8 4tef£oTlMirr £fc55tC, 7^-^ft3f 

[0033] mmmb) mmwsiz&^xit, 

» 7 9 0gft, @^4 6%^ pH*«3. 6 3 
5 0 4 nm^gf ^XYiVya >4 3 3 gti 
WVtco #UY-0ft¥«ll P (MMA/BA/A 
A=5 0/4 5/0 5) Tfeofeo JgtC, Xr7U>i 
1 0 gRtf*««3©t>^-F7x/-;P5 gft«© 
/XVJl/^3 >jg^tcJU^fcc £«^ttft, »«bfc 
^@7jCl 5 0 0ml*fcflgU »b<«#U «»/ 

ft, »5 ot:o«ffi*^>*TjiaaLT*fti**i/T, 

«BO-fMfcbfc»ft»fc. ffSn&»ft*»U ^ 
ft, 7D> hD-Ml 7 4lCTUtn-JWtl 7 2t 

*6*DWU »«IU Carver^l/Xh^ajS 
?£bfco ttftft* 1 3 8 (mP a), 19 

5 ( C v T?j*^bT, 12 7mmWX0. 1 3mml0^ 
7 — ^tCbfec ASTMttlfcffiD 6 3 8 - 8 42fetfD 2 
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